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摘  要 
 I




控制。因此，寻找简单有效的微孔膜制备方法是当前 PLIB 研究的热点之一。 
本论文分别以介孔分子筛 SBA-15 和 MCM-41 为造孔剂和填料，探索出
两种制备复合微孔型聚合物电解质(CMPE)的新方法。介孔分子筛在 CMPE 中
具有很高的骨架结构稳定性，并使得 CMPE 的电化学稳定窗口略有提高。所
制备 CMPE 的室温离子电导率均在 0.5 mS·cm-1 以上，并在充放电过程中显示





应用电化学阻抗谱重点考察了所制备 SBA-15 CMPE 与碳负极和锂负极
的相容性。对碳负极上首次阴极极化过程中 SEI 膜的形成、生长和稳定过程
























Polymer lithium ion batteries (PLIB) are referred to the commercialized 
second-generation lithium ion batteries (LIB) of high quality. One of the key 
techniques to construct PLIB is the preparation of a microporous polymer 
electrolyte (MPE). Nowadays, this kind of the MPE is mainly prepared by the 
method of extraction or phase inversion. The former complicates the industrial 
production process and introduce impurity in MPE. While the latter requests strict 
conditions of temperature and humidity to control the solvent evaporation, which 
easily tends to fail on a little poor controlled condition. So the exploitation of new 
method to prepare the MPE presents one of the key topics in PLIB development. 
In this study, mesoporous SBA-15 and MCM-41 were used as fillers and 
pore-made reagents in poly(vinylidene fluoride-co-hexafluoropropylene) 
(PVDF-HFP) matrix to form composite microporous polymer electrolyte (CMPE) 
for PLIB. The mesoporous sieves can preserve their integrality of the ordered 
structure in the polymer matrix, and improve the electrochemical stability window 
of polymer electrolyte. The as-prepared CMPEs both exhibit ionic conductivity 
higher than 0.50 mS·cm-1, and the assembled cells of Li / CMPE / MCF displayed 
good electrochemical and cyclability performance during charge-discharge cycles. 
Fourier transform infrared spectroscopy (FTIRs), X-ray diffraction (XRD), and 
differential scanning calorimetry (DSC) investigations show a good compatibility 
between SBA-15 and N, N-Dimethylformamide (DMF) solvent or PVDF-HFP, 
which has greatly inhibited the crystallization of PVDF-HFP. The interaction 
between SBA-15 and DMF can engender a new type of solvent phase around the 
SBA-15, which composes phase inversion solution combining with the bulk 















compatibility with DMF or PVDF-HFP, resulting in the fillers aggregation in the 
polymer electrolyte system. Whereas, the mixed solvents of acetone and DMF 
were applied to control the fillers aggregation, and construct ion routeway. 
Electrochemical impedance spectroscopy (EIS) was applied to investigate the 
compatibility between SBA-15 CMPE and carbon anode or lithium anode. The 
formation, growth, and stabilization of solid electrolyte interphase (SEI) film on 
the carbon electrode were studied during the first cathodic polarization. The results 
demonstrate that the forming potential of SEI film is about 0.6 V, and the SEI film 
tends to stability at about 0.4 V, in accordance with the result of cyclic 
voltammetry (CV). A low and stable interfacial resistance can be observed 
between SBA-15 CMPE and lithium electrode. This interfacial resistance is 
associated with the surface state of lithium electrode, and the measurement of 
constant current polarization, CV, as well as the ambient temperature all can 
influence the value of this interfacial resistance. 
The innovation of this theme is based on the full utilization of the mesopore 
structure and particle shape of the mesoporous sieves during the preparation of 
CMPE, i.e., the SBA-15 was used to immobilize the DMF surrounding the fillers 
to engender phase inversion, thus prepared SBA-15 CMPE; while the preparation 
of MCM-41 CMPE was grounded on the poor compatibility between MCM-41 
and solvent or PVDF-HFP, and the control of fillers aggregation to construct ion 
routeway. The investigation in the current paper has contributed to provide two 
kinds of novel and simple methods to prepare MPE, and is also of great 
importance to develop mesoporous sieves as the novel inorganic fillers. 
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